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(54) TRANSPARENT CONDUCTIVE FILM, ITS MANUFACTURING METHOD AND ITS 
APPLICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide an indium oxide transparent conductive film having a 
flat surface and low resitivity crystalline. 

SOLUTION; The transparent conductive film substantially comprises In, Ge and 0 and has the 
resitivity of 250 Jl Q.cm or lower and Z-rnax/t of 1 0% or lower, (where: Z-max = maximum 
difference of irregularity in the surface height t = film thickness). In addition, its preferable 
atomic ratio of Ge/(In+Ge) is 4.0-9.0%. Such a conductive film can be obtained by sputtering by 
applying power in which a r— f is superimposed onto dc, wherein the In-Ge-0 sputtering target 
of sintered density of 90% or higher is employed. 
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&JS$S©Hfiimffi4 *a L-T 1 0 8 v/ c m fc ^ 5 &m 
y*;M£iifcfto-c^a. ^©fc», /^/v©*SHb& 

[0 0 0 4] ^Jf^3fe$*5^1 0 8 V/ 

«BBK**ftiDi|UI©«»««*8 4:» =.©SS^-C«JMI«f 
#fit9, L^-f-< ft a» i£*glCK#£ 

cat 3 ttW»»-e©**#*T5TtB fc ft D 9* -f * ^ w 

[0005] fcra-e, i To***SiB.-eriat1-s 
fc, «ffliJft*frSrl»#r*^7r^ft**#fe*i,5. b 

*SIti«ffSU*. I TO©»*flSfi«ttl 5 O'Cff 

ft ttftNftttlcfcQJIftS) -c&O, tt*fcM»#aK: 

iir©?a^«±©^tas-c^-ra^^s&a, ua> 

Lfc*&\ I T o«KCW*»ftil©S5ie*s.J:tf K^-Y 
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[0 0 0 8] m*-cfc»M«itil©ett:*. aii^© 
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(g) . tUfcW, W&h,©*** 7 . 18, 6. 2 
4 (g/cm 3 ) ^fflV>T, 

d= (a + b) / ( (a/7. 18) + (b/6. 2 
4) ) 

|cJ:9*je>P>ft5„ «tt#©ajE**«rdli1-Si, 

*©Mgf*Si4, 

5$: D=d 1/dXl 0 0 (%) 

[0 0 3 0] ftfc, #E>ftfc«SBf#*3fa©»jRK:JPX 

»W©*6Hr**9 0%ELh©I n-Ge-Oi^*^ 
[00 3 1] #fe*Lfc^y*P ^-yy 

att*flSt9±tPPaft©fc»lCtt, dci-r fSrfi*^ 
*fe*/<y * y ^^ife**r*)lf * n t fl» 
©ffiJSK*flsts ±twaft©fc»l!:tt, dcfcrfM 
5o~5oow©m^ «au *y-K©f- 

t5-t^*U\ r©^, dc(cmS§*5rf© 

M-frtt, mnntWT f/dct5 o~i o o%ti-s 
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[0 0 3 9] 
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[0 0 4 5] #k;ftfd^©»£SrEPMA (Elect 
ron Probe Mi croAna lysis) X" 
ftffi-rztbhK, Jt*©fiSMM3j:T*Z-inax/t 
^Sy^LfCo ftb*I.fclS**Bl2lC#i-. Ge/ (In 
+ G e ) £ff*4~ 9 %Tf fi»)fc*S**#e,Jl,fc 0 

[0046] Ge/ (In+Ge) 1fi 6 %©Hf©?$J^© 

(10 0) BfcEiRiLfcK-C&ofc. 

[0047] (su£W2) m&mx'W&Xsizt—yy 

h©F*3, &B?© G e m$.& 6 i ft o * - y v h 
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[0 0 4 8] (*K«3) *KfJl-C«6Ufc#— 
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Wt*#1?^?? !> ^^«TfTV\ If2 0 0 nm©i5| 
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